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THE  UTICA  TERRANE  IN  CANADA. 


By  Henry  M.  Ami,  M.  A.,  F.G.S.,  of  the  Geological  Survey  of  Canada. 


Introduction. 


The  following  remaiks  on  the  Utica  formation  in  Canada 
are  put  forth  by  the  writer,  not  only  in  the  hope  of  bringing 
together  and  recording  a  series  of  factH  obtained  regarding 
the  histoi-y  of  this  interesting  formation,  but  also  with  the 
express  purpose  of  ari'iving  at  some  definite  and  decided 
conclusion  as  to  the  true  horizon  and  age  to  which  certain 
slates  and  associated  strata  belong,  occui'ring  in  the  highly 
disturbed  and  faulted  regions  of  North -Eastern  America, 
which  have  been  referred  to  several  horizons  by  various 
writers,  and  more  recently  placed  in  the  "  Quebec  Group  " 
of  Sir  William  Logan — on  palseontological,  stratigraphical 
and  lithological  grounds. 

To  accompany  this  essay,  or  thesis,  a  table  has  been 
prepared  showing  the  distribution  of  species  known  to  date 
from  localities  where  the  Utica  occurs  in  Canada,  together 
with  comparative  lists  of  species  from  the  same  formation 
in  the  United  States. 
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The  Utica  Terrane  in  Canada. 


Historical  Sketch — Through  the  writings  of  Groen, 
Orton,  Rogers,  Eaton,  Mather,  Conrad,  Emmons,  Hall, 
Whitfield,  Walcott  and  others  in  the  United  States,  together 
with-  those  of  Sir  William  Logan,  Billings,  Murray,  Hunt, 
Dawson,  Chapman,  Laflamme,  Nicholson  and  Smith  in 
Canada,  the  Utica  toi-rane  has  been  fairly  well  established 
and  defined  as  marking  a  distinct  horizon  or  period  in  the 
series  of  strata  constituting  the  Cambro-Silurian  or  Ordo- 
vician  Epoch  in  North  America. 

Whether  it  is  viewed  from  a  palteontological,  strati- 
graphical  or  lithological  standpoint,  the  Utica  characterizes 
an  epoch  in  the  evolution  of  this  continent  which  may  be 
readily  recognized  over  wide  areas. 

Fii'dt  doacribed  by  New  York  geologists  from  exposures 
of  that  fumation  near  the  town  of  Utica,  N.Y.,  the  Utica 
was  defined  as  a  "  black  and  tender  rock  which  reposes 
upon  the  Trenton  limestone."  By  some  of  the  early 
wi'iters  it  was  spoken  of  as  consisting  of  shaly  strata  whose 
total  thickness  exceeded  nine  hundred  feet,  whilst  by  others 
the  very  humble,  yet  perhaps  truer  estimate,  was  given  of 
"  about  seventy-five  feot  in  thickness." 

Stratigraphical  characters  and  relations. — Inasmuch  as  the 
Trenton  limestone  is  one  of  the  most  extensively  developed 
and  easily  recognized  terranes  or  horizons  in  America,  and 
inasmuch  as  the  Utica  reposes  directly  upon  it  without  any 
discordance  of  stratification  whatever,  the  position  of  the 
Utica  is  therefore  likewise  easily  known  and  ascertained. 
Wherever  the  sequence  of  Ordovician  strata  is  unbroken, 
either  by  faults,  foldings  or  denudation,  from  the  Potsdam 
to  the  Hudson  Rivor,  the  presence  of  the  Utica  has  been 
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obNui'wd,'  ilH  l()H.sils  rci'ogriizcil,  its  bitiiininoiis  strata  dutoct- 
0(1,  and  its  j)ositi()ii  is  cvorywlioio  tho  sumo  botwoon  the 
Troiiton  (bolow)  and  liio  IIiuIhoii  Rivof  (above). 

Tho  following  lablo  indicatos  tho  soquoiico  of  lon-anos  in 
('an»(hi  diii-ing  that  ]>orlion  of  PahiH)zoic  timus  when  no 
brunk  whutovcf  occiirrod  in  tlio  deposition  of  marine 
seditnontH,  whoti  life  ])r()grossed  and  flourished  in  tho  «|iiiet 
liepths  of  the  Ordovicnm  sens  or  along  their  shores.  The 
relative  position  of  tho  Uliea  is  herein  also  indieutcd. 
Those  Ordovician  terranes  are  numbered  from  1  to  Y  in  the 
natural  order  in  which  they  were  deposited  : — 

7.    HlIDHON  RlVKU  (=  L0HKi»INB).  * 

«i.  Utica. 

5.  Trenton. 

4.  Bird's  Eye  and  Bi,ack  Rivkr. 

3.  CiiAzy. 

2.   CaIXJI  FERGUS. 

1.  Potsdam. 

Tho  remarkable  continuity  of  the  Tronton  limestone,  so 
abundant  in  fossil  remains,  and  so  uniform  in  its  mode  of 
occurrence  and  deposition  th!Oughout  the  Piovinces  of 
Quebec  and  Ontario  in  Canada,  is  admirably  kept  up  in  the 
succeeding  Utica  torrane,  whilst  the  next  higher  terrane  — 
the  Hudson  River — also  presents  similar  characters  of  con- 
tinuity, uniformity  in  sedimentation,  life,  and  in  lithological 
characteristics.  Coming  in  between  tho  Trenton  and  Hud- 
son River  terranos  the  Utica  is  essentially  a  transitional 
series  of  strata,  a  link  in  the  chain  of  terranes  above  noted. 

The  following  is  a  section  of  a  portion  of  the  lower  Utica 
strata  as  they  were  observed  on  Crichton  street,  New 
Edinburgh,  near  Ottawa,  during  the  excavation  for  water- 
works purposes  in  1887  : — 

Feet.  Inches. 

1.  Dark  grey  bituminous   limestone  band  holding 

Leplivna  sericea,  Sowerby  and  other  species ....     0  9 

2.  Soft,  friable,  purplish  black  disintegrating  and 

fossiliferous  shales  boldlDg  abundance  of  Or</M8 
tesludinaria,  Dalman,  bleached,  and  Leptsena 
sericea,  Sowerby,  and  Asaphus  Canadensis, 
Chapman 0  8 


'  This  is  truo  of  Ontario,  Quebec  and  Now  York  State  espeoiaily. 
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3.  Unevenly  bedded  impure  bituminous  limeetono 

band    witb     Amphtu*    Camuhnm,   C.'bapman, 

Orlhin  IcHuditmria ,  <ki'. 0  7 

4.  Soft,  friable  and  brittle  Hbules,  with  abundance  of 

fonnW  rGxnawa—O,  U'Muilhmria,  L.  i^iTicra,  &c..     0  2} 

5.  Light  grey  band  of  impure  limeHtone,  bituminous, 

and   holding   ComUarin   Trmtonenitlif,  Ltptivna 
niricfo ,  AmphvK  Canademnn,  0.  UMvul'marin ,  &.C.. .     0  4 

«.  Tiiin,  irregular  and  unevenly  bedded  soft  friable 
shales  whi(!h  disintegrate  readily,  teeming  with 
fossila  whioh  appear  bleached  or  white  on  the 
browniHh-yellow  weathering  grey  shales  hold- 
ing L,  scricea  and  O.  kstudinaria  in  abundance.  0  1^ 
Black  bituminous  impure  limestone  with  Lcptuna 
stricca,  Orthifi  tmacerata,  Amphus  Cancukngis, 

&c 0  8 

8  Black  bituminous  shales  holding  abundance  of 
trilobitic  remains,  especially  those  of  Asaphm 
CanadensiK.  Resembles  that  band  which  crops 
out  along  the  Rideau  River  shore  near  the  Rifle 

Range 1  2 

9.  Band  of  impure,  highly  bituminous  limestone, 
black  in  colour,  with  irregular  splintery  and 
at  times  conchoidal  fracture,  holding  remains 
of  AsaphuK  CanadevKis,  Endoceras  proteiforme, 

Strophomena  altemata,  Conrad 0  11 

10.  Black,  bituminous  and  somewhat  splintery  brittle 
shales  Amongst  the  species  of  fossils  observed 
there  were:  Leptograptus  flaccidun,  Hall,  (?) 
Sagenella  amhigua,  Walcott,  Conularia  Trenton- 
enng,  Lcpliena  sericea,  Schizucrania  jilota,  Hall, 
Ltptobolus  wsignig,  Hall,  Endoceras  proleiforme, 
var.  unuigtrialum,  Asaphm  Canadensis,  Primitia 
Ulrichi,  Jones,  &c 0  7 

6         "oj 

It  would  thus  appear  that  wo  have  shales  and  limestones 
interstiatifiod  with  each  other  in  this  portion  of  the  Utica, 
showing  tho  intimate  and  close  relationship  to  the  under- 
lying Trenton.    A  summary  of  the  above  section  gives  us  : — 

Summary  of  Section  at  New  Edinuurgh. 

Fbkt.  Inches. 

I.Limestone 0  0 

2.  Shales .■ 0  8 


■     I 
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1).  Limestone 0  7 

4.  Shales 0  2] 

6.  Limestone 0  4 

0.  Shales    0  1) 

7.  LiineHtone 0  8 

8.  Shales 1  2 

0.  Limestone 0  11 

10.  Shales 0  7 


0 


Oi 


Lithological  characters. — Tho  Utica  tori-ane  Ih  OHsontially 
a  ahale  formation,  wlioitco  tho  doHignatioii  "  Utica  uhale" 
which  numurouH  writers  have  applied  to  it.  It  is  chiefly 
coinpoHod  of  Hhales  and  limestone,  dark  in  colour  and  Hoino- 
timcB  highly  bituminouH. 

Whilst  the  uppermost  meaHuros  of  the  Trenton  formation 
are  cbaructerizod  by  ealcareouH  strata  interstratifiod  with 
shaly  bands  which  increase  in  number  and  extent  as  wo 
pass  upward  from  tho  Trenton  to  tho  Utica,  similarly,  tho 
lower  measures  of  tho  Utica  consist  of  shaly  strata  inter- 
stratified  witli  calcareous  or  limestone  bands,  all  of  which 
aro  bituminous  in  character. 

Tho  accompanying  sketch  taken  at  New  Edinburgh, 
Ottawa,  along  the  right  bank  of  tho  Ottawa  River,  shows 
tho  character  of  the  strata  at  the  summit  of  the  Trenton 
and  in  tho  basal  beds  of  the  Utica : — 

These  characters  of  the  upper  Trenton  and  lower  Utica 
point  clearly  to  a  subsidence  which  occurred  towards  the 
close  of  the  Trenton  and  led  to  tho  deposition  of  finely 
divided  muds  and  clays.  The  change  in  the  nature  of  the 
sediments  led  to  a  change  in  the  forms  and  characters  of  the 
fauna  or  life  of  this  old  Ordovician  sea,  so  that  new  forms 
of  animal  life  were  ushered  in,  in  these  pelagic  depths, 
which  will  be  discussed  later  on. 

The  presence  of  many  of  these  organic  forms  led  to 
considerable  change  in  the  character  of  the  strata  as  we 
find  them  at  the  piesent  day.  Graptolites  and  trilobites 
in  great  abundance  characterize  the  Utica,  and  the  shales 
are  highly  impregnated  with  bituminous  materials  from 
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which  petroloum  and  oIIh  can  bo  oxtioctod,  but  Hcnrcoly 
yet  with  Hutticiont  ruudinoMi  and  choapiieMM  to  wurt-ant  tho 
utiliKin^  of  thoHo  hIuiIoh  for  economic  piirpoiiOH. 

Tho  MhaloH  of  tho  Utica  aro  for  tho  moHt  pari  soft  dark- 
brown  or  blacit,  brittio,  enithy  and  bituminouH.  From  tho 
oxpoHuroa  of  thiH  formation  as  far  oatit  as  Murray  Hay,  Quo., 
along  tho  north  nhoro  of  tho  St.  Lawronco  in  Ihii  vicinity  and 
un<lor  tho  watcrH  of  Lako  St.  Potor ;  at  Montroal,  Lacoile, 
Clai'oticovillo;  and  again  botwcon  Luke  Ontario  (Whitby) 
and  Colling  wood  Hay,  near  Col  ling  wood,  uh  uIho  along  tho 
capoM  and  bays  of  tho  groat  Manitoulin  and  other  iHlands  in 
tho  northern  portion  of  Lake  Huron,  the  Hhaly  Htrata  of  tlio 
Utica  are  very  similar  throughout  and  tho  characterH  vor}* 
cloHoly  related. 

In  certain  areas  they  are  moro  or  less  calcaroouH,  at 
times  they  aio  highly  argillacoouH.  The  presence  of 
volcanic  and  intruHivo  muHHos  about  Montreal,  and  in  the 
Eastern  Townshipw  of  Quoboc,  has  considerably  altered 
and  hardened  tho  Utica  of  that  region,  which  is,  as  a  rule, 
highly  calcareous. 

Chemical  characters. — In  tho  "Geology  of  Canada,"  18G3, 
Sir  William  Logan  has  given  a  number  of  interesting 
chemical  analyses  of  the  Utica  shales  or  "pyroschists,"  as 
they  aro  called,  which  wore  made  by  Messrs.  Chandler 
and  Kimball  for  Prof.  Whitney,  and  were  published  in  tho 
"Geol.  of  Wisconsin,"  Vol.  I,  p.  184. 

Tho  five  analyses  there  given  are  hero  inserted,  as  they 
serve  to  show  clearly  the  chemical  composition  of  those 
shales  or  pyroschists  from  various  localities.  They  are  tis 
follows : — 

"I.  is  a  blackish-brown,  very  finegrained  rock,  from 
Cape  Smith,  Lake  Huron.  It  has  a  somewhat  conchoidal 
fracture,  is  not  schistose  in  its  structui'o,  and  contains  no 
traces  of  fossils.  II.  is  from  an  Island  north  of  Maple  Capo, 
and  is  blackish-brown,  fine-grained,  and  earthy  in  texture, 
with  a  laminated  structure,  and  contains  no  fossils.  III.  is 
from  Ste.  Anne,  Montmorenci,  and  is  dark-brown,  shaly, 
and  contains  graptolites.   lY.  is  from  Gloucester,  and  is  a 
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black  shale  filled  with  fragments  of  trilobites  and  crinoids. 
In  these  analyses  the  carbonates  of  lime  and  magnesia,  with 
the  alumina  and  oxide  of  iron,  were  removed  by  solution  in 
acids,  and  the  elements  of  the  organic  matter  determined 
in  the  insoluble  portion. 

I.          11.  III.  IV.  V. 

Clay  and  sand 38-45  34-60  37-26  48-27  73.57 

Carbon 6-83        6-63  -61  6-99  15-08 

Hydrogen -74          -77  -83  113  1-65 

Oxygen 3-20       2-96  1-71  3-39  5-39 

Carbonate  of  lime 45-02  49-31  52  60  20  30  1-29 

Carbonate  of  magnesia...     2-09       2-53  3-42  11-48  -76 

Alumina  and  oxide  of  iron.    2-16       2-09  329  7-99  2-79 

98-49      98-89      9972      99-55    100-48 

"  The  analysis  V  in  the  above  table  is  that  of  a  pyro- 
schist  from  this  formation,  in  the  lead  region  of  Wisconsin." 

The  first  four  analyses  are  made  from  Canadian  speci- 
mens, and  give  us  a  suflficiently  typical  series  from  remote 
outcrops  of  the  Utica  terrane,  from  which  the  lithological 
and  chemical  characters  of  the  rock  may  be  ascertained. 

Mineraloyical  characters. — The  minerals  which  charac- 
terize the  Utica  are  not  numerous,  but  it  may  be  stated 
here  that  iron  pyrites  is  tolerably  abundant  in  the  middle 
beds  of  the  Utica,  about  Ottawa  whei-e  it  occurs  in  masses 
from  the  size  of  a  man's  fist  to  wraaller  dimensions,  and 
often  replacing  entirely  or  simply  coating  organic  remains, 
such  as  orthoceratites,  trilobites,  graptolites  and  sponges. 

Strontianite  has  also  been  observed,  determined  and 
recorded  by  Dr.  B.  J.  Harrington  from  the  Utica  shales 
of  St.  Helen's  Island,  opposite  Monti-eal,  Que. 

Selenite. — A  variety  of  gypsum  occurs  in  fine  scales  or 
flakes  either  coating  organic  remains  or  between  divisional 
planes  of  stratification  as  a  secondary  product  of  the 
decomposition  of  iron  pyrites. 

The  Utica,  except  in  its  lowest  measures,  does  not  afford 
any  building  stone  of  an3''  consequence. 

A  few  of  its  calcareous  strata,  close  to  the  base  of  the 
formation,  might  be  utilized  for  building  purposes,  but  they 
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are  usually  too  thin  or  nodular  and  easily  disintegrating  to 
be  of  any  commercial  value. 

Some  bands,  however,  are  magnesian  and  calcareous 
and  break  with  a  conchoidal  fracture.  These  might  very 
reasonably  prove  to  be  useful  for  cembnt  or  hydraulic 
purposes. 

The  bituminous  character  of  the  shales  of  this  terrane 
induced  a  company  to  start  operations  at  the  village  of 
Windsor,  near  CoUingwood,  Ont.,  for  the  purpose  of  ex- 
tracting oil  (petroleum)  from  these  shales,  but  the  process 
proved  too  costly  and  the  work  was  abandoned.  The 
shales  used  are  reported  to  have  contained  an  average  of  8 
per  cent,  of  petroleum.  The  specimens  collected  by  Mr. 
A.  S.  Cochrane,  C.E.,  at  the  works,  showed  the  shales  to  be 
highly  fossiliferous. 

The  basal  beds  of  the  Utica  have  been  described  as 
consisting  of  interstratiGed  bands  of  limestones  and  shales 
which  gradually  pass  upward  into  shales  exclusively  as  the 
middle  portion  of  the  terrane  is  reached.  These  middle 
beds  consist  for  the  most  part  of  shales,  dai-k-brown 
weathering  and  black  along  a  fresh  fracture,  which  become 
more  or  less  compact  in  certain  places,  whilst  many  beds 
have  a  decided  conchoidal  fracture.  They  are  rich  in 
graptolites  and  trilobites,  especially  of  the  genera  Lepto- 
graptus  and  Triarthrus  respectively.  The  uppermost  beds 
of  the  Utica,  so  far  as  they  are  known  to  the  writer,  show 
a  strong  tendency  to  become  argillaceous  and  magnesian, 
especially  in  the  Ottawa  Palasozoic  Basin.  They  consist  of 
very  thin  and  fissile,  soft  argillaceous  shales,  evenly  bedded 
and  rather  destitute  of  fossils.  They  pass  upward  into  the 
Hudson  shales  and  strata  whose  lower  measures  are  highly 
magnesian,  as  can  be  seen  from  the  bright  buff  weathering 
character  of  the  Hudson  Eiver  rocks  along  the  line  of  the 
Canada  Atlantic  Eailway,  near  Ottawa  and  elsewhere. 

The  total  thickness  of  the  three  subdivisions  of  the  Utica, 
thus  differentiated  on  lithological  as  well  as  other  grounds, 
has  nowhere  been  seen  by  the  writer  to  exceed  one  hun- 
dred feet,  but  is  usually  much  less. 
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Pal(Vontolo(jical  characters. — Tlie  Utica  formation  along 
the  whole  lino  of  its  outcrop  in  Canada  may  be  said  to  be 
for  the  most  part  highly  fossiliferous.  This  is  especially 
true  of  the  lower  and  middle  portions  of  this  terrane,  i.e., 
of  those  portions  which  are  more  calcareous  than  the  upper 
series  of  strata.  In  the  "  Palteoritolo.:^y  of  Ontario,"  1874, 
by  Prof  A.  H.  Nicholson,  that  writer  describes  and  records 
eleven  epccies  of  fossils  as  constituting  the  fauna  of  this 
period  in  Cambro-Silurian  times.  In  1882,  when  the  writer 
Joined  the  Geological  Survey  staff,  there  were  then  exhibit- 
ed in  the  cases  of  the  museum  some  twelve  species  of  fossils 
representing  the  then  known  fauna  of  the  Utica, 

By  dint  of  collecting  and  gathoiing  together  the  mateiial 
which  was  in  Ihe  possession  of  the  Geological  Survey  of 
Canada,  determining  the  same,  and  of  losing  no  opportunity 
of  collecting  himself  wherever  the  Utica  formation  was 
known  or  seen,  the  writer  has  been  able  to  bi'ing  together 
an  assemblage  of  upwards  of  sixty  forms  which  marks  a 
special  horizon  in  Ordovician  limes  and  diffei'ontiates  itself 
from  the  Trenton  and  Hudson  Kiver  torranes.  The  fossils 
which  are  found  entombed  in  the  shales  and  limestones  of 
this  formation  are  often  exceeilingly  well  preserved,  and 
being  very  abundant  afford  an  excellent  opportunity  of 
studying  the  fragments  or  separate  portions  of  individuals 
which  are  usually  seen  along  tiio  divisional  planes  of  strati- 
cation  in  such  vast  numbers. 

Just  as  the  lithological  characters  of  the  Utica  show  a 
decided  resemblance  and  similarity  to  the  underlying 
Trenton  and  overlying  Hudson  River,  so  also  the  Ibssil 
remains  of  the  Utica  towards  the  base  of  that  terrane  show 
a  decided  affinity  and  close  relationship  to  the  Tienton 
fades,  and  towards  the  summit  to  the  newer  Hudson  River 
fossils.  In  fact,  we  find  that  just  as  there  are  passage  beds, 
or  transitional  strata,  between  the  Trenton  and  Utica,  and 
also  between  the  Utica  and  Hudson  River,  so  also  do  we  find 
a  number  of  species  of  fossils  which  pass  upwards  or  are 
common  to  the  three  formations. 

The  following  table  has  been  prepared  to    show  the 
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different  species  which  have,  so  far,  been  recognized  in 
Canada  by  the  writer  as  common  to  tire  Utica  and  Trenton 
and  to  the  Utica  and  Hudson  River,  pointing  out,  besides, 
the  forms  common  to  the  Trenton  and  Hudson  River 
terranes : — 

Table  Showing  thk  Species  ok  Fossil,  Remains  common  to  the 
Trenton  and  Utica,  to  tub  Utica  and  Hudson  River,  &c. 


1. 

2. 

?,. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


Genera  and  Species. 


Monotrypa  undvlntn,  Nicholson 

iJiscina  Pelopca,  Billinga 

lAngula  quadrata,  £i(;h  wald 

Leptxna  xcricea,  Sowerby 

Strophomena  alternata,  Conrad 

Orllii.1  hstudinaria,  Dalman .... 

Halystrophia  biforata,  v.  lynx,  Eichwald 

Ortim  cmacerata,  Hall 

Zygogpira  Headi,  Billings 

"        modesta,  Say 

Anazyga  recurirrofitra,  Hall 

Rhyrickonella  increbeacenn,  Hall 

Serpuliti'K  dissolutus,  Billings 

ModiolopMs  modiolaria,  Conrad 

Orthodesma  paralldum,  Hall 

Pterinea  insueta,  C'onrad 

"        Trentonenm,  Conrad 

Conularia  Trentonenm s,  Hall 

Bellei-ophon  bUobatus,  Sowerby 

Plunotomaria  subconica,  Hall 

Murchisonia  Milleri,  Hall 

Endoceras  protciforme,  Hall 

Asaphus  platycephalu.%  Stotts 

Tnarthnis  Bccki,  Green 
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The  palroontological  charactei-s  of  the  Utica  are  exceed- 
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ingiy  varied,  the  forms  of  life  entombed  in  its  strata 
belonging  to  almost  all  the  classes  of  the  Palteozoic  fossils. 
No  evidence  of  plant  oi*  fucoidal  remains  has  been  detected 
in  the  Utica  of  Canada. 

The  mode  of  preseniation  of  the  fossil  remains  is  similar 
to  the  manner  in  which  most  fossils  aie  preserved  in  shales 
or  finely  divided  clays  and  sands  throughout  palsBozoic 
strata.  The  calcai'eous  portions  of  the  shells  of  brachio- 
poda,  lamellibranchiata  and  cephalopoda,  are  preserved  as 
such,  but  ii'on  pyrites  often  replaces  (he  lime,  whilst  the 
cbitinous  structure  of  crustaceans,  graptolites,  etc  ,  is  alho 
replaced  by  iron  pyrites  in  numerous  instances. 

Amongst  the  most  characteristic  species  which  distin- 
guish this  terrane  from  others,  we  find  that  trilobitcs  play 
no  unimportant  part.  In  the  lower  half  of  the  formation 
Asaphus  Canadensis,  Chapman— which  may  probablj'^  be 
identical  with  Hall's  A.  latimarginatus  described  in  1847 — 
may  bo  said  to  be  veiy  abundant  indeed.  Thousands  of 
fragments  of  different  sized  individuals  occur,  which,  when 
restored,  would  form  individuals  ranging  fi'om  one  inch  to 
ten  inches  and  more  in  length.  The  genus  Triarthi'us  is 
also  most  characteristic  of  the  Utica.  In  Canada  the 
following  forms  occlm-:  T.  Beck',  Green,  T.  glaber,  Billingti, 
T.  Canadensis,  Smith,  and  T.  spinosus,  Billings.  Embryonic 
forms  of  this  genus  are  veiy  abundant  in  certain  portions 
of  the  middle  Utica  about  Ottawa,  and  a  suite  of  specimens 
has  been  obtained,  with  few  exceptions,  similar  lo  that 
obtained  by  Prof.  Walcott,  of  the  U.  S.  Geol.  Survey,  who 
has  so  admirably  described  the  Utica  of  the  United  Slates 
and  illustrated  Triarthrus  Becki  in  his  "  Utica  and  related 
formation  "  published  in  1879. 

Triarthrus  glaber  is  characteristic  of  the  Utica  outlier 
in  the  Lake  St.  John  region,  (Quebec,  whilst  T.  Canadensis, 
with  its  peculiar  genal  angle  produced  into  a  piominent 
Bpineon  each  side  of  the  head,  is  most  abundant  in  the  Utica 
shales  of  the  islands  in  the  northern  portion  of  Lake 
Huron,  such  as  the  islands  north  of  Maple  Capo,  &c. 

Triarthrus  spinosus    occurs    intimately  associated   with 
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T.  Bev/ei  ill  tlie  Uticti  of  the  Oltawji  PuliBOzoic  HuHin,  in 
the  Cdunty  of  Cuileton.  It  was  armed  with  numerous 
Hpinos  both  on  its  head  and  body,  besides  tubercles  or 
blunted  spines  on  the  occipital  segment  and  on  the 
pygidium. 

Besides  thof^o  trilobites  vast  numbers  of  the  remains  of 
Ceraurus  pleurexanthemm  occur  in  the  shaly  strata  which 
crop  out  south  of  Rochesterville,  Ottawa,  between  that  vil- 
lage and  Carling  Lake.  This  form  occurs  here  associated 
with  Asaphus  Canadensis  and  Triarthrus  Becki,  Green.  In 
the  calcareous  bands  of  Montmorencl,  Pointoaux  Trembles, 
Ottawa,  Whitby  and  Collingwood  Galymene  senaria  occurs 
in  tolerable  abundance,  but  usually  in  detached  fragments, 
the  cephalon  and  pygidium  only,  being  usually  preserved. 
Amongst  the  cephalopoda,  may  be  mentioned  shells  of 
Endoceras  proteiforme  showing  the  large  size  and  tapering 
character  of  the  endosiphon  as  it  is  flanked  all  around 
and  on  each  side  of  the  septate  or  camerate  poi-tion  of  the 
shell.  Individual  specimens  of  this  species  have  been  found 
in  the  Utica  of  Gloucestei-  and  Ottawa  whoso  probable 
length,  when  peifect,  was  not  less  than  six  feet.  Thousands 
of  small  orthocerutites  usually  referred  to  the  j^enus  Endo- 
ceras : — E.  proteiforme,  var  tenuUtriatum,  etc.,  etc.,  aie  also 
found  thioughout  the  Utica  from  Murray  Bay  and  Lake  St. 
John  to  Whitby  and  the  Islands  north  of  the  Great  Mani- 
toulin  Ihland. 

Those  individuals  resemble  closely  the  form  described  by 
Pj-olossor  Hall  as  0.  lamellostim,  and  as  they  are  found  ap- 
pear to  be  true  representatives  of  the  genus  Orthoceras.  The 
shell  in  the  younger  examples  must  have  been  oxceed'ingly 
delicate  and  thin  from  the  mode  of  preservation. 

These  Orthoceratites  are  pre-eminently  characteristic  of 
the  Utica. 

The  GloHsophora  or  Gasteropoda  are  not  numerous  but 
interesting.  As  a  rule  they  are  crushed  and  pi-eserved  as 
casts.  Jn  a  few  instances  the  lines  of  growth  and  sculptui-e 
is  shown  with  considerable  precision. 

Amongst   the   Lamellibranchiata  we  find  such   genera 
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a8  Pterinea  and  Modiolopsis  represented.  Pterinea  insueta, 
Conrad,  young  individuals  or  a  variety  of  the  type  species, 
aJHO  Modiolopsis  modiolaris,  Conrad,  occur  in  tolerable 
abundance,  but  Lyrodesma  pulchellum,  Emmons,  may  be 
said  to  be  the  commonest  and  most  characteristic  of  this 
class  in  the  Utica  terrane. 

Of  the  brachiopoda — Leptaena  sericea,  Sowerby,  Orthis 
teatudinaria,  Dalman,  and  Strophomena  altemata,  Conrad,  are 
found  in  the  lower  Utica  shales  almost  everywhere;  but 
one  of  the  most  chai'acteristic  forms  of  this  inteiosting  class 
is  the  minute,  though  abundant,  Leptobolus  ins'gnis  of  Hall. 

Billings  had  observed  its  presence  in  the  Montmorenci 
section  and  referred  to  it  as  a  small  Dhcina.  On  a  small 
slab — the  size  of  one's  hand — theie  may  be  counted  some- 
times as  many  as  twelve  individuals — all  in  a  tolerably 
good  state  of  preservation — and  presenting  the  characters 
of  the  genus  remarkably  well  At  Murray  Bay,  Lake  St. 
John,  Montmorency — around  Quebec,  at  Montreal,  Ottawa, 
Gloucester,  Whitby,  Collingwood,  elc,  this  form  occurs  in 
almost  evciy  collection  made  and  serves  as  a  very  good  in- 
dicator of  the  presence  of  the  Utica.  Small  individuals  of 
Zygospira  modesta,  Say,  are  also  vei-y  characteristic  and  in- 
timately associated  with  the  previously  mentioned  species. 
The  Utica  representatives  of  this  species  are  rather  diminu- 
tive, some  individuals  being  scarcely  more  than  one  or  two 
millimetres  in  length,  and  indicate  or  present  the  protegulum 
very  markedly  in  such  nepionic  forms  as  we  find  especially 
about  Ottawa. 

Amongst  the  most  interesting  of  the  brachiopoda  how- 
ever, Si.phowitreta  Scotica,  Davidson,  marks  a  very  interest- 
ing horizon.  One  single  individual  of  this  species,  alone,  was 
found  by  the  writer  amongst  the  numerous  collections  of 
biachiopoda  gathered  together  by  the  late  Mr.  Billings. 
To  Mr.  J.  W.  ir.  Watts,  of  the  Ottawa  Field  Naturalists' 
Club,  and  to  Mr.  Whiteaves  is  due  the  honour  of  discovering 
and  making  known  this  beautifully  ornamented  and  setate 
tretenterate  brachiopod.  In  a  paper  prepared  by  the  writer 
and  read  in  the  winter  of  1887,  entitled  :     ^^  Notes  on  and  the 
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precise  Geological  horizon  of  Siphonotreta  Scotica,  Davidson.^* 
1  had  occasion  to  noto  the  exact  band  from  which  this  in- 
teresting fossil  came  and  gave  a  list  of  sixteen  other  species 
which  were  found  associated  therewith.  Since  then  I  have 
had  the  good  fortune  to  obtain  additional  forms,  associated 
with  which  is  the  Turrilepai  Canadensis,  Woodward — 
described  by  Di*.  Henry  Woodward  in  the  "  Gcol.  Mag. 
No.  300,  Dec.  3,"  vol.  vi.  p.  271  (1889.) 

The  following  is  a  list  of  the  species  occurring  in  the 
'Siphonotreta  band"  along  t'vo  bank  of  the  Rideau  River, 
opposite  the  Rifle  Range,  Ottawa : — 

1.  Batontomella  erratica,  Ulrich. 

2.  Lingula  curta,  Hall. 

3.  "       elongata,  Hall. 

4.  "       qvadraia,  Eichwald. 

(^z^L.  Cindnnatiensis,  Hall  and  Whitfield.) 

5.  Leptxna  sericea,  Sowerby. 

6.  Strophomena  alternata,  Conrad. 

7.  Orlhis  teslvdinaria,  Dalman. 

8.  Zygospira  Headi,  Billings- 

9.  "  "       var. 

10.  "        modcsla,  Say. 

11.  Convlaria  Trentonensis,  Hall. 

12.  Li'perditia  cylindrica,  Hall. 

13.  Bei/richia  ocvJifcra.  Hall. 

14.  Asaphus  Canadenm,  Hall. 

15.  "       plati/cephalun.  Stone. 

vel.  A.  megistos,  Locke. 

16.  Cdlymene  senaria,  Conrad. 

The  above  sixteen  species  all  occur  in  the  one  band,  from 
nine  inches  to  one  foot  in  thickness,  associated  with  (17) 
Siphonotreta  Scotica,  Davidson,  and  (18)  'Turrilepas  Cana- 
densis, Woodward. 

The  Lingula)  are  eminently  characteristic,  especially 
Lingula  Progne  and  Jj.  curta,  the  former  of  which  is  abund- 
ant almost  everywhere  the  Utica  shales  holding  Asaphus 
Canadensis  occur. 

The  monticuliporidffi  and  Bryozoa  generally  have 
afforded  but  little  material  as  yet.  Batostomella  erratica, 
Ulrich,  has  been  recognized  and  identified  by  Prof  E.  O. 
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Uli'ich,  of  Newport,  Ky.,  US.A.,  whilst  an  obHCuro  form 
ulliod  to  Arthi'oncma  occuih  in  corlain  bluily  strata  of 
liideau  Ward,  Ottawa.  The  graptolitbs  are  eminently 
cliaracteriHtic  of  the  Utica.  The  most  common  species  is 
the  Orthograptus  quadrimucronatus,  Hall,  which  is  found 
almoHt  invariably  in  all  collections  of  the  Utica.  Then 
Leptugraptus  flacddus  comes  next.  With  the  graceful  and 
slender  curving  stipes  of  the  polypary  the  surfaces  of 
many  slabs  of  Utica  shale  are  literally  covered.  Another 
species  of  this  genus,  Lept.  annectans,  Walcott,  has  been 
found  in  one  or  two  localities.  The  genus  Climacograptus 
has  also  one  representative  at  least,  and  that  a  foi'm  closely 
related  to  C.  Scharenbergi,  Lapworth,  or  C.  teretiusculus, 
llisinger.  Considerable  difficulty  has  been  met  in  identify- 
ing this  Climacograptus.  and  especially  on  account  of  the 
fact  that  the  earlier  types  and  descriptions  in  many  in- 
stances included  several  foi  me  quite  separate  and  distinct  in 
structure,  whose  affinities  have  vet  to  be  discussed  and 
characters  ascertained.  Several  small  specimens  of  a 
diprionidian  graptolite  occurs  abundantly  in  the  Utica 
shales  of  Collingwood,  Whitby,  Ottawa,  Montreal,  &c.,  and 
is  uj^ually  leferred  to  the  ubiquitous  Diplograptus  pristis, 
llisinger.  Meteograptus  (?)  Euchans,  Hall,  another  curious 
and  interesting  form,  whose  relations  and  affinities  ai'e  still 
obscure,  has  been  met  with  at  Montreal  in  the  Utica  of  St. 
Helen's  Island,  and  resembling  closely  the  forms  from  the 
typical  locality  Lake  St.  John  basin. 

The  obscure  parasitic  hydroid  ?  Sagenella  ambigua, 
Walcott,  has  been  detected  on  the  shells  of  several  ortho- 
ceratites,  but  the  identification  of  this  form  is  very 
dubious. 

Eeferring  to  parasites,  a  small  Cornulites,  G.  immaturum, 
Hall,  has  also  been  found  in  the  Utica  of  Montreal  by  Mr. 
Thos.  Curry  amongst  the  dibris  hauled  up  from  the  bottom 
of  the  harbour  whilst  the  excavations  were  going  on  for  the 
28-foot  channel.  The  material  there  obtained  has  kindly 
been  placed  at  my  disposal  by  Sir  William  Dawson,  and 
amongst  the  forms  detected  the  last  mentioned  proved  to  be 
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an  interesting  addition  to  the  fauna  of  the  Utica.   Serpulites 
dissolutus,  Billings,  han  also  been  found  in  several  localities. 

A  fossil  Hi^oxxgQ—Stephanella  sancta,  Hinde.  has  recently 
been  described  from  the  Utica  shales  of  Ottawa  in  the 
Geol.  Mag.,  new  series,  Dec.  in,  vol.  viii,  No.  1,  for  January, 
1891,  pp.  22-24,  in  a  paper  entitled  :  "  Notes  on  a  new  Fossil 
Sponge  from  the  Utica  shale  formation  (Ordovidan)  at  Ottawa, 
Canada."  This  sponge  proved  to  constitute  a  new  and  very 
simple  type  of  a  Lithistid  sponge — whose  spicules  resemble 
closely  those  of  the  modern  Tethoea — ^many  specimens  of 
which  occur  in  the  Post-Tertiary  clays  of  the  Ottawa  and 
St.  Lawrence  river  basins. 

Gbooraphioal  Distribution. — Having  glanced  at  the 
stratigraphical  relations  of  the  Utica  terrane  and  at  its 
lithological  as  well  as  chemical  constituents,  then  surveyed 
over  in  a  general  way  the  palseontological  characters,  let  us 
look  for  a  moment  at  the  geographical  distribution  of  the 
same  in  Canada. 

In  the  Province  of  Quebec,  the  Utica  is  first  met  in  the 
East  in  loose  blocks  and  specimens  brought  up  on  the  north 
shore  of  the  Island  of  Anticosti  by  floating  ice.  There  is 
scarcely  any  doubt  that  the  Utica  shales  ocuui'  in  their 
proper  and  natural  position  between  the  Trentun  and 
Hudson  Eiver  terranes — in  the  unbroken  and  fine  sequence 
of  OMovician  strata  northwest  of  Anticosti — and  that  on  ac- 
count of  their  soft,  brittle  and  easily  denuded  character  they 
have  been  washed  and  carried  away  from  that  section  now 
occupied  by  the  north  channel  of  the  St.  Lawrence  Eiver. 
But  the  most  easterly  outcrop  of  the  Utica  as  yet  recoixled 
in  situ  occurs  near  the  mouth  of  the  Murray  Eiver,  Murray 
Bay — where  Mr.  W.  F.  Forrier  made  an  interesting  collec- 
tion of  fossils  which  were  determined  and  described  by  the 
writer  in  the  **  Can.  Eecord  of  Science  "  for  1887,  pp.  101- 
107.  The  paper  is  entitled  :  "  Noteson  Fossils  from  the  Utica 
Formation  at  Point-dt-Pic,  Murray  River,  Murray  Bay  (Que.), 
Canada."  In  this  paper  twelve  species  of  fossils  were  noted, 
as  follows : — 

1.  Diplograptus  sp.  (resembling  D.pristis,  Hiainger.) 
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'J.  Pachtidiclija  8p. 

:>.  Leptoholun  him(jn\»,  Hull, 

4.  ISiphonotrcta  h\).  ' 

5.  Liplnnu  scnVvd,  Sowerhy. 

H.  <)rlliiHleKtU(Hn(iri(i,  DiiliiiHii. 

7.  TrorhoHli  .1  (itniinmin»,  Conrad. 

8.  Kndofi'rim  protrifor.ne,  Hall. 

9.  'I)ri(irthru9  sp. 

10.  ('(Uijmenc  xamritt,  Conrad. 

11.  Lfpcrdiliu  {Primitut)  culindrim,  Hall. 

12.  "  probably  n.  sp. 

Tho  Uticii  tornmo  occupies  a  more  or  Joss  narrow  and 
continuous  belt  along  the  north  shore  of  the  St.  Lawrence 
from  Cape  Tourmente  below  Quebec,  to  Montreal,  whence 
the  belt  trends  to  tho  south  and  is  seen  in  tho  neighbour- 
hood of  Lacolle,  Clarenceville,  etc. — then  crossing  the 
boundary  line — rounding  the  edge  of  or  skirting  the  Adiron 
dack  range — to  reappear  north  of  Lake  Ontario  at  and  in  the 
vicinity  of  Whitby — it  crosses  the  Province  to  CoUing- 
wood  where  it  again  disappears  beneath  the  waters  of  the 
Georgian  Bay  and  continuing  north  and  west  strikes 
numerous  points,  capes  and  islands  about  the  great  Mani- 
toulin  Island  dying  out  to  the  west  and  overlaid  by  newer 
and  overlying  formations. 

In  tho  vicinity  of  Quebec  the  Utica  terrane  is  mot  at 
several  localities.  Characteristic  species  wore  collected  by 
Eev.  Prof.  Laflamme,  Mr.  St.  Cyr,  Mr.  T.  C.  Weston,  Dr. 
Ells  and  the  writer  within  recent  years,  at  Montmorenci, 
Beauport,  St.  Charles  Eiver  Flats,  Charlosbourg,  half-milo 
west  of  Charlosbourg,  at  Grondines,  Pointo  aux  Trembles 
and  Cape  Santd,  and  also  across  the  river  at  St.  Antoine 
[de  Tilly]  interesting  collections  were  made. 

At  Montmorenci  Falls,  near  tho  bottom  of  tho  falls  and 
ravine  the  following  characteristic  Utica  fossils  were  col- 
lected and  detected  by  tho  writer  and  Dr.  Ells : — 

1.  Orlhograptus  qtutdrimucronatus,  Hall. 

2.  Diplograptm  sp. 

3.  Climacograptus  sp. 

4»  Reteograptm  f  Eucharis,  Hall. 
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6.  IdngtUn  carta,  Hall. 

6.  Lt^toholuK  inrigniii,  Hall. 

7.  Lepltvna  mrtcm,  Soworby. 

8.  TtiurthruH  fhcki  f  Greon. 

Neni-  the  mouth  of  tho  Montmorenci  lliver — close  to  the 
liuilway  lirid^'j — tlie  following  mpeciuu  occur : — 

1.  DiplograpluH  8p.  indt. 

2.  Clirnucogrtiphis  gp. 

3.  Orthograptus  i/nadrimiicronatus,  Hall. 

4.  LcptoboluH  innignw,  Hall. 

5.  Endocerm  prnleiformc ,  Hall. 

6.  Triarlhrm  liecki,  Green. 

Alon^  the  Boauport  shore  tho  following  species  were  ob- 
tained by  Mr.  D.  N.  St.  Cyr,  a  devoted  and  zealous  natuialist 
at  the  Museum  of  tho  Department  of  Public  Instruction, 
Quebec : 

1.  Schizoci'ania  filom,  Hall. 

2.  Leptama  sericea,  Sowerby. 

3.  Lyrodesma  pulcfiellum,  Emmons. 

4.  Endoceras  proteiforme,  Hall. 

5.  Asaphw  Canadensis,  Chapman. 

At  Charlesbourg  village— along  the  road  from  Quebec  to 
Charlesbourg  and  a  few  yards  south  of  the  church — the  fol- 
lowing forms  were  collected  by  Dr.  W.  Ells,  Prof.  Laflamme 
and  the  writer,  in  light  coloured,  calcareous  shales  : — 

1.  Leplograptm  flacddm,  Hall. 

2.  Strophomena  or  Rafinetquina  sp. 

3.  Leperditia  cylindrica.  Hall- 

4.  Triarthrus  Bechi,  Green. 

But  along  a  brook — about  one  mile  west  of  Charlesbourg 
village,  on  the  road  to  Lorette,  the  black  bituminous  shales 
of  the  Utica  are  seen  to  crop  out  and  afforded  the  following 
characteristic  forms : — 

1.  Onhograplus  quadrimvcronatus,  Hall. 

2.  Climacograptus  sp. 

3.  Leptobolm  insignis,  Hall. 

All  these  are  typical  Utica  fossils. 
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In  tho  vicinity  of  Pointo  aux  TrombloH  above  Qutbeo, 
tho  following  Bpeciot)  woronotod  in  n  eollocttuu  mudo  by  Hir 
VVui.  Logan  and  hiH  Hturt'  in  1852  (?)  ;— 

1.  Diploijraptutpririut  Hisinner. 

2.  Orthugraptus  iiuadrimucronatw,  Hall. 

3.  Clinuicogrnplun  bicornif  t  Hall. 

4.  Vhlodictya  (/)  B|>. 

6.  Anazyga  recurviroftra.  Hall. 
U.  MwUolopm  sp. 

7.  Calyment  calliciphala,  Greeo. 

From  Cape  Santd,  Ihu  following  HpecioH  have  boon 
idontifiod  from  a  colloction  placed  in  tbo  writor'H  handti  in 
1882  :— 

1.  Cyathophycus  reticviatvs,  Waicolt 

2.  Orthugraptus  qvadrimuneronater.  Hall. 

3.  Dendrograptus  sp. 

4.  Liptobolus  ingignif,  Hall. 
6.  "  $p. 

6.  Ijepticna  sericea,  Sowerby. 

7.  Ptirinea  inmeta,  Conrad. 

H.  I'hdocirag  proteifonne,  Hall. 
9.  Triarthrus  Becki,  (ireen. 

From  a  Bmall  colloction  of  fossilH  lubollod  "  Grondines," 
north  Hide  of  tho  St.  Lawrence,  tho  following  three  formH 
were  observed : — 

1.  Climacograpltu  bicomisf  Hall. 

2.  Diplograptua  pristis  ?  Hall. 

3.  Leptoholus  iningnis,  Hall. 

From  a  collection  of  fossils  from  St.  Antoino  do  Tilly — 
made  by  Mr.  Weston — in  1887,  there  occurs  several  poi* 
tions  of  Triarthrus  Becki,  Green,  in  good  state  of  preserva- 
tion, and  from  along  the  "  Greve  de  Beauport."  L'Abbd 
Lailamme  sent  a  slab  of  shaly  rock  to  the  museum  of  tho 
Geological  Survey,  on  which  there  were  seen  : — 

1.  Clinuicograptus  tp. 

2.  Leptobolus  ingignis,  Hall. 

3.  Triarthrus  Becki,  Green. 

whilst  on  a  similar  slab,  which  from  Charlesbourg,  Que., 
Prof.  Laflamme  collected,  the  following  forms  occurred  : — 
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1.  Orthograplw  quadrimucronatm,  Hull. 

2.  Leptoboltu  inriynis,  Hull. 

3.  Triarlhrui  Bechi,  Green. 

Went  of  Pointe-uux-Tromblo8,  near  Quebec  the  Utica 
shales  have  not  been  obsorvod  to  crop  out  from  beneath  the 
the  overlying  till,  or  from  under  the  overlying  JFudtton 
Kivor  terrane,  except  in  the  viinity  of  Montreal.  Here, 
this  formation,  as  well  m  mo-it  of  the  Cambro-Silurian  or 
Ordovician  Htratu  occurring  in  the  neighbourhood,  have 
suffered  or  been  Hubjocted  to  conHidoruable  elevation,  and 
consequent  denudation,  on  account  of  the  volcanic  ro&sHea 
occurring  at  this  locality.  At  Jollotte,  or  "  Industry  Vil- 
lage," however,  a  smalt  collection  of  fossils  was  made  in 
1862  by  Sir  Willitim  Logan,  and  contains  the  following 
species,  which  point  clearly  to  the  prenenco  of  or  decided 
close  proximity  to  the  Utica  torrane,  whence  those  speci- 
mens wore  collected.    They  are : — 

1.  Slrophomena  allenmta,  f'onrad. 

2.  Leplirna  sericea,  Sowerby. 

3.  Orthin  teiftudinaria,  Dalman. 

4.  Asaphuii  Canadeniiiitf  Chapman. 

Fi"om  an  interesting  collection  made  by  Thos.  ^urry,  of 
the  Bedpath  Museum  in  connection  with  McQill  Univer- 
sity, at  the  northern  extremity  of  the  Victoria  Tubular 
Bridge,  Point  St.  Charles,  Montreal,  the  following  species 
were  identified  by  the  writer  : — 

1.  ClimacograptuK  tp. 

2.  Leplograptus  flacddun.  Hall. 

3.  Orlhograptus  quadrimvcronatus,  Hall. 

4.  Diplograplus  sp, 

5-  Orlhis  testudinaria,  Dalman. 

6.  Leptoholus  inngnin,  Hall. 

7.  Comuliten  immnturum,  Hall. 

8.  Endoceras  proteifcr.ne.  Hall. 

The  shales  in  which  "  .'■  above  were  found  are  dark  grey 
and  bituminous,  somewhat  more  calcareous  than  the  shales 
of  the  Utica  usually  are,  and  somewhat  indurated  or  altered, 
on  account  of  the  presence  of  the  numerous  dykes  of 
syenite  and  trap  which  occur  in  this  district.    Not  only 
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near  the  above  mentioned  locality,  but  at  the  upper  or 
western  extremity  of  St.  Holon's  Island,  opposite  Montreal, 
the  Utica  is  seen  to  crop  out  with  its  characteristic  fossils. 
Amongst  the  most  recent  additions  to  the  knowledge  of 
the  Utica  and  its  fauna  about  Montreal  is  the  occurrence  of 
a  series  of  shales  seen  at  low  water  last  season  (1891), 
which  yielded  the  following  forms  : — 

1.  Dmdrograplwi  simplex,  "Walcott. 

2.  Reteograptus  f  Eucharis,  Hall- 

3.  Orthograptus  quadrimucronalus,  Hall. 
3.  CUmacograptus  Scharenbergi  ?  Lapw. 

5.  Endoceras  proteiforme.  Hall. 

6.  Triarthrus  Becki,  Green. 

The  Utica  is  also  seen  to  crop  out  at  and  above  Longueuil 
and  then  sweep  round  to  the  south  by  Laprairie,  and  is  then 
overlaid  by  the  Hudson  Kiver  shales  of  Chambly,  St.  Hya- 
cinthe,  &c.  Its  measures  have  been  examined  by  Dr. 
Ells  in  the  4th  Kange,  near  Clurenceville,  Que.,  during  the 
summer  of  1891,  who  made  an  interesting  collection,  in 
which  the  following  fossils  were  detected: — Gyathohhycus 
reticulatus,  Walcott,  Olmacograptus  sp.,  Orthograptus  quadri- 
mucronatiis,  Hall,  Endoceras  proteiforme,  Hall,  and  Triarthrus 
Becki,  Green. 

Near  Lacolle,  Que.,  one-eighth  of  a  mile  west  of  the 
Richelieu  River  Bridge  l)r.  Hlls  also  obtained  Orthograptus 
quadrimucronalus,  Hall,  and  'Triarthrus  Becki,  (Ireen,  which 
serve  clearly  to  show  that  the  Utica  proper  is  here 
developed.  About  half  a  mile  east  of  this  village,  however, 
and  in  the  river  alongside  the  road  to  Grand  Trunk  Station, 
the  same  gentleman  has  brought  in  a  suite  of  specimens 
which  yielded  the  following  forms  on  examination  : — 

1.  Climacograpttis  bicornis  f  Hall. 

2.  Diplograpiu»  of.  D.  rmicronatus.    Hall. 

3.  Lepttvna  sericea,  Soworby. 

4.  Triarthrus  Jkcki,  Green. 

South  of  here  the  belt  of  the  Utica  crosses  the  international 
boundary  line,  as  stated  above,  and  curving  south,  west  and 
then  trending  north  crosses  the  waters  of  Lake  Ontario  to 
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reach  the  Province  of  that  name — forming  a  belt  of  sevei'al 
miles  in  breadth — whoso  sti-ata  are  almost  horizontal  with 
a  gentle  almost  imperceptible  dip  to  the  southwest. 

Along  the  line  of  the  Grand  Trunk  Railway,  in  some  low 
cuttings,  as  well  as  in  a  number  of  localities  between  the 
lake  "  d  the  track  where  openings  wore  made  for  quarry 
and  other  purposes  the  Utica  may  bo  seen.  About  Oshawa 
and  Bowmanville,  the  black  bituminous  and  brittle  shales  of 
this  terrane  are  evident  and  fossiliferous. 

An  interesting  collection  was  made  by  the  writer  in  1883 
at  Whitby  on  a  farm  and  lot,  the  property  of  Mr.  Yei-ex, 
south  of  the  G.T.R.  track  close  to  where  a  bore  hole  was  put 
down  by  a  company  many  years  ago  in  order  to  find  coal  or 
petroleum.  It  was  in  spite  of  Sir  Wm.  Logan's  assertions 
and  statements  regarding  the  strata  in  this  neighbourhood 
not  being  coal-bearing  or  "  carboniferous  "  that  the  com- 
pany sank  the  hole  and  found  that  as  soon  as  the  bituminous 
shales  capping  the  Trenton  were  traversed,  the  limestones 
formed  a  compact  and  solid  thickness  of  rock  beneath.  It 
is  almost  needless  to  state  here  that  neither  coal  nor 
petroleum  wei-e  "  struck "  at  this  point,  and  furthermore 
that  neither  of  these  substanQcs  occur  in  this  region.  Ex- 
cept the  very  small  percentage  of  oil  which  can  be  extracted 
from  the  more  bituminous  shales  of  the  Utica  here  as  else- 
where— no  reservoir  of  petroleum  or  occurrence  of  that 
mineral  oil  can  be  obtained  in  the  rocks  of  this  age. 

The  fossil  remains  tound  at  the  pit  or  (juarry,  close  to  the 
bore-hole,  Whitby,  belong  precisely  to  the  same  geological 
horizon  as  the  shales  in  the  vicinity  of  the  Eideau  Rifle 
Range,  Ottawa,  or  as  the  shales  at  Collingwood  to  be 
described  later  on. 

The  species  recorded  from  this  locality  are: — 

1    Leptograptus  jUtccidua,  Hall. 

2,  Ortliograplus  (jtuHfHmucronalux,  Hall. 

3   Leploholus  insigniK,  Hall. 

4.  Lingula  sp. 

5.  Lcplxna  scricea,  Sowerby 
G-  Zygofipira  modenta,  Say. 
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7.  Lyrodetma  puichellum,  EmmoDS. 

8.  Trocholitea  ammonius,  Emmons. 

9.  Endoceras  proteiforme,  Hall. 

10.  Primitia  Ulrichi,  Jones. 

11.  Asaphui  Canadensis,  Chapman. 

12.  Triarihrus  Canadenm,  Smith. 

13.  Triarthnjis  Becki,  Green. 

14.  Crustacean,?  {cf. ftiif^ment of  EchinognathtuClevelandi,'^.) 

Then,  following  northward  the  belt  of  Utica  crosses  the 
Province  of  Ontario  and  is  covered  by  a  great  deal  of  drift 
or  superficial  deposits  belonging  to  glacial,  inter-glacial  and 
lacustrine  deposits  so  as  to  cover  it  almost  totally,  reappears 
in  the  vicinity  of  Nottawasaga  Bay,  near  Collingwood  and 
Windsor,  where  it  can  be  easily  recognized  by  its  lithologi- 
cal  characters  and  fossils.  The  list  of  species  collected  by 
Ml".  A.  S.  Cochrane,  of  the  Geological  Survey  of  Canada,  at 
Collingwood,  in  1887,  and  determined  by  the  writer  com- 
prises the  following  forms : — 

1.  Obscure  Oraptolite,  probably  a  Diplograptus  cf.  D.  priatia, 

Hisinger. 

2.  lAnguia  Progne,  Billings. 

3.  "  sp. 

4.  Orthis  testudinaria,  Dalman. 

5.  Leptiena  sericea,  Sowerby. 

6.  Strophomena  altemata,  Conrad. 

7.  Rhynchonella  increbescena  f  Hall. 

8.  Lyrodesma  ptdchellum,  Emmons. 

9.  Endoceras  proteiforme,  Hall.  • 

10.  Primitia  Ulrichi,  Jones. 

11.  Beyrichia  sp, 

12.  Triarthrus  BecM,  Green. 

13.  Asaphus  Canadensis,  Chapman. 

The  absence  of  Leptobolus  in  this  list  is  almost  phenome- 
nal, inasmuch  as  the  L.  insignis  of  Hall  occurs  in  large 
numbers,  as  a  rule,  in  rocks  of  precisely  the  same  horizon 
in  other  parts  of  Canada. 

In  the  northern  portion  of  Lake  Iluron  and  the  Manitou- 
lin  Islands,  whore  the  Utica  again  crops  out  after  disappear- 
ing beneath  the  waters  of  Georgian  Bay,  or  where  the 
shales,  soft,  friable,  and  easily  denuded,  have  been  carried 
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away  along  the  line  of  a  great  pre-glacial  river,  it  is  seen 
on  St.  Joseph's  Island,  in  the  islands  north  of  Maple  Cape, 
and  along  the  shores  of  the  Shequonandod  Bay  and  Islands. 
At  the  last  mentioned  locality — Shequenandod  Bay  and 
Islands— the  following  fossil  remains  have  been  determined 
by  the  writer : — 

1.  f  Dendrograptus  simplex,  Walcott. 

2.  ?  Climacograptus  bicomis,  Hall. 

3.  Orthograpttis  qvadrimucronatus,  Hall. 
'i.  Leptoboluaingignis,  Hall. 

5.  Primitia,  Ulrichi,  Jones. 

6.  Endoceras  proteiforme,  Hall. 

7.  Triarthrua  Becld,  Green. 

The  above  forms  occur  in  a  rather  poor  state  of  preserva- 
tion in  a  somewhat  indurated  and  calcareous  black  bitumin- 
ous shale. 

From  the  islands  north  of  Maple  Cape  the  following 
species  were  determined  by  the  writer  in  1882  : — 

1.  Sagenella  ambigva,  Walcott. 

2.  Ptilodictya  ?  sp. 

3.  MontmMporidae. 

4.  Leptobolus  ingignis,  Hall. 

6-  Strcptorhynchm  filitexlum  ?  Hall. 

6.  Rhynchonella  increbescens,  Hall. 

7.  Lingvla  Progne,  Billings. 

8.  Primitia  Ulricld,  Jones. 

9.  Triarthrus  Becki,  Green. 

10.  "         Canadenm,  Smith. 

Amongst  the  specimens  of  Triarthrus  Canadensis,  Smith, 
found  in  this  collection,  one  specimen  is  especially  worthy 
of  note.  It  exhibits  the  two  characteristic  spines  attached 
to  the  freecheeks,  the  glabella,  and  eight  body  segments 
attached  to  the  head.  Several  pygidia  also  occur  in  the 
collection,  which  may  properly  belong  to  this  species. 
Fi'om  a  second  collection  of  fossils  examined  from  Colling- 
wood,  evidently  collected  by  the  late  Alex.  Muiray  early  in 
the  fifties,  daring  his  examination  of  the  geographical  distri- 
bution of  the  Lower  Silurian  formations  belonging  to  the 
New  York  and  Ontario  systems,  there  are  nineteen  species 
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found,  a^  follows.     The  collection  is  labelled  "  Nottawasaga 
Bay,  Collingwood,  Ont."  : — 

1.  Diplograptm  pristinf  Hisinger. 

2.  Diclyoyraplus  vd,  Dictyonema  sp.  .        .  , 
;».  Crinoidal  fragments. 

4.  Linguia  oblum,  Hall. 

5.  "       Prngne,  Billings. 

t).        "       <jn(idrata,  Eichwald. 

7.  Leploboltis  indgnw,  Hall. 

8.  Ortliix  testudinaria,  Dalman. 

9.  Streptorhynchus  jUitextum,  Hall. 

10.  Strophomena  altcrnata,  Conrad. 

11.  LepUena  .*encca,  Sowerby. 

12.  Pleurotomana  Kp. 

13.  Conulana  Iludmnia,  Emmons. 

14.  Orthocerus  lamdloum,  Hall. 

15.  EndoceniK  proteiformc,  Hall. 
It).  Primilia  Ulrichi,  .Tones. 

17.  Asitplitm  platyaphaluit,  Stokes. 

18.  "        Canadenm,  ( 'hapraan. 

19.  Triarthrm  Beckl,  Green. 

On  the  "  west  side  St  Joseph's  Island,"  Lake  Huron,  a 
number  of  specimens  thus  labelled,  probably  collected  by 
Mr.  Muri-ay  also,  indicated  the  presence  of  JJeptobolus 
insiynis,  Hall,  and  Orthis  testudinaria,  Dalman,  the  latter 
being  unusually  large,  and  resembling  a  form  which 
approaches  O.  emacerata,  I  [all. 

The  above  localities  and  lists  of  fossils  from  various  por- 
tions of  Quebec  and  Ontario  present  the  leading  character- 
istics of  the  Utica  as  it  is  seen  to  crop  out  along  the  con- 
tour or  edge  of  the  archioan  continent — in  contact  with  it 
at  times,  and  then  overlapping  the  older  members  of  the 
Ordovician  system ;  at  other  times  occurring  as  a  more  or 
less  narrow  belt  of  black  bituminous  strata  Ij'ing  interme- 
diate between  the  Trenton  and  the  Hudson  River,  but 
throughout  an  almost  uninterrupted  belt  of  continuous 
strata  from  Anticosti  to  the  Manitoulin  Islands.  As  can 
readily  be  seen  the  notes  and  remarks  above  made  are  from 
a  palii'ontological  staid  point,  and  show  the  distribution  and 
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continuity  of  exiHting  forms  of  life  during  Utica  times  as 
the  shales  were  being  deposited  in  the  old  Ordovician  sea. 

Besides  the  above  localities  occurring  along  this  con- 
tinuous belt  or  zone  of  Utica,  there  are  two  woll-known 
paltBozoic  basins,  that  of  Lake  St.  John  and  Ottawa  in  which 
this  terrane  is  well  developed  and  in  which  there  are 
numerous  and  varied  forms  of  animal  life  entombed.  This 
points  clearly  to  the  fact  that  in  Utica  times  and  in  these 
two  isolated  and  quite  separate  basins,  similar  conditions  of 
deposition,  sedimentation  and  conditions  under  which  life 
existed  were  present  in  those  early  days  similar  to  the  con- 
ditions outside  of  these  basins. 


Lake  .St.  John  Basin. 

From  the  Lake  St.  John  and  Upper  Sagueiiay  district  the 
explorations  of  Sir  Wm.  Logan,  James  Richardson,  Scott 
Barlow,  Dr.  Selwyn,  Prof  Lafiammo,  Mr.  R  D.  Adams,  Mr. 
D.  N.  Saint  Cyr  and  others  have  afforded  a  considerable 
quantity  of  material  wherewith  to  ascertain  by  means  of 
the  fossils  to  what  age  or  precise  geological  horizon  the  dif- 
ferent strata  there  met  with  belonged.  As  early  as  1829,  in 
a  report  by  Captain  F.  II.  Baddeley,  addressed  to  the  Legis- 
lature of  Quebec,  the  black  bituminous  schists  of  the  Utica 
were  recorded  in  this  Lake  St.  John  or  Upper  Saguenay 
district.  From  the  collections  made  by  Mr.  Richardson, 
Billings  described  the  Triarthrus  glaber  of  Lake  St.  John  as 
a  new  and  undescribed  form.  This  trilobiie  is  the  largest 
one  of  the  genus  yet  known,  and  the  specimens  obtained  by 
Mr.  Adams  in  1883  and  1884  show  that  its  dimensions  vary 
greatly,  and  even  surpass  those  mentioned  in  the  type 
specimens. 

From  the  "  Mouth  of  the  Oualchouan  River,"  Lake  St. 
John,  Mr.  Adams  obtained  the  following  species  in  a  rusty 
weathering  somewhat  indurated  black  bituminous  shale : — 

1.  Ortltograplm  (ivadrimucronuinx,  Hall. 

2.  Lcptoholus  insignis,  Hall. 

3.  Endoccra-1  proti'iforme,  Hail. 

4.  Triarthrus  glaber,  Billings. 
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Amongst  the  specimens  of  T.  glaber,  collected  by  Mr. 
Adams,  we  find  that  the  occipital  or  nock  segment  is  fur- 
nished with  a  small  somewhat  depressed  linear  tubercle 
about  the  centre,  a  character  which  had  not  heretofore  been 
noted  in  this  species.  The  fact  that  it  is  destitute  of  genal 
spines,  of  spines  along  the  median  axis  of  the  body  or 
attached  to  the  occipital  segment  as  in  T.  spinosus,  and  that 
the  body  segments  of  this  species  (T.  glaber)  are  destitute 
of  the  tubercules  along  the  median  axis  of  the  body,  is  quite 
sufficient  warrant  to  retain  the  designation  glaber  for  this 
Lake  St.  John  species,  although  it  docs  possess  one  occipital 
tubercle  as  single  ornamentation  visible. 

It  would  thus  appear  that  all  the  known  Canadian  species 
of  Triarthrus  possess  this  tubercle  on  the  occipital  segment, 
viz. :  T.  Canadensis,  Smith  ;  T.  Becki,  Green ;  T.  Fischeri, 
Billings;-  T.  glaber  and  T.  spinosus,  Billings  and  T.  Billingsi, 
Barrande. 

It  was  from  the  Lake  St.  John  district  that  the  Utica  slate 
graptolites  :  Graptolithus  Haccidus,  Graptolithus  quadrimu- 
cronatus,  and  Reteograptus  ?  Eucharis,  were  described  by 
Hall  in  1865,  "Canadian  Organic  Eomains,"  decade  II.,  pp. 
143-147  (supplement.)  The  precise  locality  given  is  Blue 
Point,  Lake  St.  John. 

A  peculiar  oi-ganism  occurs  in  the  collection  made  by  Dr. 
Solwyn,  whose  affinities  are  still  doubtful.  In  some  re- 
spects it  has  the  character  and  structure  of  Megalograptus 
(Miller),  and  in  others  of  a  peculiar  crustacean  type. 
Further  collections  may  afford  better  examples  of  this  form 
whose  affinities  still  remain  unknown. 


The  Ottawa  Outlier. 

In  the  Ottawii  Palreozoic  Basin  the  Utica  terrane  is  fairly 
well  developed,  and  numerous  as  well  as  interesting  ex- 
pofc  irc!:*  may  be  seen,  especially  in  the  vicinity  of  Ottawa 
city.  In  the  townships  of  Plantagenet  and  Alfred  two 
outliers  of  the  Utica  are  recorded  by  Sir  William  Logan. 
No  fossil  remains  have  been  been  from  these  outliers  by  the 
writer,  but  the  Utica  terrane  about  Ottawa  has  afforded 
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him  an  oxcellont  opportunity  of  studying  its  character 
and  fucioH,  as  the  outcrops  are  numerous  and  varied.  Be- 
sides the  natural  exposures  along  the  banks  of  the  Rideau 
Rivor,  from  the  village  of  New  Edinburgh  up  to  near  Bil- 
lings' Bridge,  along  the  Montreal  Road  and  by  the  Beech- 
wood  Cemoteiy,  as  well  as  underlying  almost  the  whole  of 
Centre  and  Upper  Town  west  of  the  canal  and  south  of 
Sparks  Street,  with  a  slight  dislocation  along  Bank  Street, 
which  brings  the  Utica  shales  in  frontof  the  Supreme  Court 
buildings,  and  south  of  Rochesterville,  as  already  cited,  the 
Ulica  was  examined  by  the  writer  along  numerous  pits  and 
in  excavations  made  by  the  city  engineer  or  contractors  of 
public  buildings,  throughout  the  city.  Fiom  the  lower, 
middle  and  upper  divisions  of  the  Utica.  fossil  remains  have 
been  found,  most  of  which  have  already  been  recorded  in 
scattered  pages  and  pamphlets  published  by  the  writer 
since  1882. 

I  shall  not  attempt  to  describe  at  length  the  various  out- 
crops as  they  were  examined  by  me  and  recorded  about 
Ottawa.  Suffice  it  to  state  that  Rideau  Ward,  Cummings' 
Bridge,  the  Rideau  Rifle  Range,  the  Montreal  Road,  exca- 
vations along  Albert,  Kent,  Bank,  O'Connor  and  Maria 
Streets,  have  afforded  numerous  collections  of  fossil  re- 
mains, many  of  which  were  hitherto  unrecorded  or  altogether 
new  to  science. 

The  following  is  a  condensed  list  of  the  species  of  fossils 
from  the  Utica  of  Ottawa  and  its  vicinity  : — 

Utica  fossils  from  Ottawa  and  its  Environs. 


Hydeozoa. 

Leptograptm  annecians,  Walcott  sp. 

"  flaccidus,  Hall. 

.  Diplograptm  mvcronatus  f  Hall. 
pristis  f  Hisinger. 
putillus,  Hall. 
quadrimucroratiis,  Hall. 
Sagenella  ambigua,  Walcott. 
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Ukyo>m)a. 

Slictn])ora  acuta,  Hall. 

BUACHIOPODA, 

Li'ptoholtin  insiynis,  Hall. 

"         uccidrntalis  f  Hall. 
SiiiJionulrctti  Scutiea,  Davidouii. 
L'mgula  Daphne,  Hillings. 

"     oUum,  Hall. 

''      Progne,  BilllngH. 

"      (juadraia,  Eichwalil. 
Orthis  ieslvulinnria,  Daliuan. 

"      cmacerdta,  Hall. 
Schizocrania  Jilosa,  Hall. 
Leptxna  sericea,  Sowerby. 
Slrophomena  alkrnata,  Conrad. 
Zygonpira  Headi,  IMllings. 

Lambllibranchiata. 

Lyrodetma  pnlcheHum,  Hall. 
Modiotopsis  modiolarin,  Hall. 
Orthodesma  parallelum,  Hall. 
Pterinea  inmela,  Conrad. 
"        Trentonenm,  Conrad. 

PrBRoroDA. 

Conularia  TIndsonia,  Emmons. 
"        Trentonenm,  Hall. 

GASTEBOrODA. 

BeUerophon  bilobatm,  Sowerby. 
Murchisonia  Milleri,  Hall 
Pleurotomaria  mbconica,  Hall. 

CEPHALOrODA. 

Trocholitcs  ammonim,  Conrad. 
Endoceras  proteiforme,  Hall. 

"  "  var.  tenuistriatum,  Hall. 

Orthoceras  amplicameratum.  Hall. 

coralliferum ,  Hall. 

lumellomm.  Hall. 


Annelida. 

Serpvliles  dmolulus,  Billings. 
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Cruhtacea. 

Amiphtis  Cdvadcriitln,  Chapman. 

"       plnlijciplialm,  Stokes. 
Citlymcne  »('nana,('m\Y%i\. 
Vhnrurus  pleunxunthcmuH,  Clreoii. 
Triurlhrm  Bccki,  (ireen. 

"         ijluber,  Billini!S. 

Jjcpenlilia  cylindrica,  Hall. 

as  per  *'  Classified  List  of  Cambro- Silurian  and  Post-Tertiary 
Fossils  from  Ottawa  and  Vicinity"  publi.shod  by  the  writer 
in  1884. 

To  the  above  may  be  added : — 

1.  Sti'phanella  sancta,  Hinde. 

2.  Baloslonella  erratica,  Ulrich. 

3.  Arthronema  sp. 

4.  Lingida  elongata,  Hall. 

5.  "       Cobourgengis,  Billings. 

6.  Pliolidops  sp. 

7.  Discina  Pelopea,  Billings. 

8.  Anazyga  recurvirostra,  Hall. 

9.  ZygoKpira  modesta,  Say. 

10.  Modiolopm  anodontoides,  Conrad. 

11.  Metoptoma  sp. 

12.  Cornvliles  immalurum,  Hall. 

13.  Beyrichia  ocvlifera,  Hall. 

14.  Primitia  Ulrichi,  .Tones. 

15.  "        mundtda,  Jones. 

16.  Turrilepas  Canadensis,  AVoodward. 


Appended  to  this  is  a  classified  table  of  the  genera  and 
species  characterizing  the  Utica  of  Canada,  giving  also  a 
series  of  localities  in  the  United  States,  typical  localities  as 
XJtica,  Holland  Patent,  &c.,  for  comparison. • 

From  the  same  and  the  foregoing  it  will  clearly  be  seen 
and  naturally  deduced  that  the  so-called  Utica  or  Hudson 
Kiver  shales  of  Quebec  city,  Cape  Diamond,  of  the  Marsouin 

>  This  portion  of  the  paper  will  appear  in  a  subsc(iu«:nt  issue  of  the  Can.  Rrc. 
OF  SoiBNCB.— Editor. 
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Jtivor  bodrt,  of  Noimiui's  kiln  and  " CoonograptUH  "  hIiuIch 
in  gonoral  do  not  occur  anywhoro  in  Canada  whoro  the 
Utica  Hhalort  aio  found  in  their  natural  and  undisturbed 
poMilion  between  the  Trentoti  and  Hudson  Eiver  torranos. 

Those  belong  to  a  disti'ict  and  separate  terrane — the 
(Quebec  terrane  of  the  writer — and  are  characterized  by  a 
fauna  whoso  affinities  are  more  closely  rohitod  to  Lower 
Oidoviciaii  (Lovis)  faunas  than  to  an  upper  member  of  the 
Ordovician  system. 
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